The effects of glucagon on gastric secretion in the dog have been studied. Gastric juice was collected both from denervated and innervated pouches under basal conditions and when the animals were stimulated by meat extract and by histamine. In the dogs with innervated pouches psychic stimulation and the stimulatory action of insulin-induced hypoglycaemia were also used.
The effects of glucagon on gastric secretion in the dog have been studied. Gastric juice was collected both from denervated and innervated pouches under basal conditions and when the animals were stimulated by meat extract and by histamine. In the dogs with innervated pouches psychic stimulation and the stimulatory action of insulin-induced hypoglycaemia were also used.
Glucagon reduced the volume but not the acidity of gastric juice collected under all conditions. This effect was independent of its hyperglycaemic action and occurred when physiological doses were administered.
Soon after the discovery of insulin it was noted that certain extracts of the pancreas induced a rise, instead of the usual fall, in the blood sugar level. This activity was attributed to a hypothetical hyperglycaemic factor, to which the name "glucagon" was given (Murlin, Clough, Gibbs, and Stokes, 1923) . Glucagon has now been isolated and analysed and it is probable, though not certain, that it is formed in the alpha cells of the Islets of Langerhans.
In the Zollinger-Ellison syndrome a tumour of the islet cells is associated with gross gastric hypersecretion and with fulminating peptic ulceration. While most of these tumours do not secrete insulin, it is possible that they secrete a humoral agent which stimulates the production of acid and thus causes the ulcers. The tumours are usually composed of alpha cells (Gibson and Welboum, 1960) , and it has been suggested that they secrete glucagon and that this is the cause of the hyperacidity (Zollinger and Ellison, 1955; Lancet, 1959) . This suggestion led several workers to investigate the effects of glucagon on gastric function.
It had been noted already that the intravenous administration of insulin caused a decrease in gastric secretion before the usual hypersecretory response (Olson and Necheles, 1953 Eiseman, 1957; Dall and Melrose, 1959; Dreiling and Janowitz, 1959) and it abolishes the acid secretory response to a meal and to insulin in the dog (Lin and Alphin, 1958) . The response to histamine is reduced by glucagon in man (Cohen, Mazure, Dreiling, and Janowitz, 1959) but not in the dog (Lin and Alphin, 1958) . Glucagon reduces the secretion of pepsin in the gastric juice in man (Cohen et al., 1959; Dreiling and Janowitz, 1959) and lowers the concentration of pepsinogen in the blood in man and in the dog (Earle, Cahill, and Hoar, 1957) . It also reduces gastric motility (Stunkard, Van Itallie, and Reis, 1955; Robinson et al., 1957) .
It has been suggested that the inhibitory effect is secondary to the concomitant hyperglycaemia.
Some (Earle et al., 1957 ) observed a similar depression of gastric secretion when they injected glucose intravenously, but others (Stunkard et al., 1955; Robinson et al., 1957) found that the period of inhibition corresponded to that when the difference between the concentration of glucose in the arterial or capillary blood and that in the venous blood was greatest. Others (Cohen et al., 1959) failed to correlate the inhibition with the blood glucose level.
This investigation was undertaken to determine:
(1) The effects of glucagon on the volume and acidity of gastric juice in the dog under different conditions; (2) the relation of gastric secretion to the blood glucose level; (3) the doses of glucagon which would influence the stomach and the blood glucose level respectively.
EFFECT OF GLUCAGON ON GASTRIC SECRETION IN THE DOG MATERIALS AND METHODS
Six smooth-haired mongrel bitches, weighing 7 8 to 119 kg., were used. Denervated (Heidenhain) pouches were prepared in four and innervated (Pavlov) pouches (Gregory, Hallenbeck, and Code, 1942) in two. They were fitted with "duralumin" cannulae. The EFFECT OF GLUCAGON ON SECRETION FROM INNERVATED POUCHES Glucagon did not affect the volume of the basal secretion (which was very low). It abolished the' secretory response to psychic stimuli and reduced appreciably the responses to hypoglycaemia and to meat extract. Insulin (20 units) overcame the hyperglycaemic effect of the glucagon and produced blood sugar levels of 26 to 31 mg. per 100 ml. There was no consistent effect on the acidity. induced by meat extract or histamine (Table IV) . In a further experiment, in which meat extract was used as the gastric stimulant, insulin (40 units) was given 15 minutes before the glucagon to prevent a rise in the blood sugar. Secretion was still inhibited (Table V) regulation of gastric secretion. Glucagon is probably secreted maximally during the fasting state to prevent hypoglycaemia. It would certainly perform a useful functionif, atthesame time, it tended to prevent the secretion of gastric juice by the empty stomach.
